Estimation of
It is shown that these models are also applicable when only the tails of distributions for R and S are considered.
An application to the failure study concerning the fractures is also included. Strength depends on material properties as the main factor and also manufacturing procedures and so on. The reliability of a structural element (or component) is therefore N P(R1S) = l-P(R&Z) = l-Pf = so PS(X)dFR (x) where Pf is the probability of failure due to a single application of the load (stress), The 'stress-strength model introduced above has been considered by Birnbaum [41 for the first time and later found an increasing number of applications in many different areas especially in the struotural engineering. For a bibliography of available results see [l, 2, 19, 25, 34, 361. Now,  when applying the above model one is frequently interested in the reliability of the structural element (or component) for a specified interval, say (o,t] . If the life of the structure is measured in time T, the probability of failure, denoted by FT(t) in time interval (o,t] is measured by FT(t) = P(TLt) = 3.-P(Tlt) = I-LT(t)
where LT(t) is survival (or reliability) function defined as LT(t)=P(Tht), LT(o) = 1. If R is the strength of a structural element subjected to a sequence of stresses SI,,S2 ,**a, then &f(t) is given by co LT(t) =rI&WW=rP(r) In fact, as is discussed in [161 for the more general model (2) some of the properties, when imposed on P(r), are reflected as analogous properties of LT(t) * Thus the main problem for the situation described above is that of estimating the Pfr that is the probability of failure due to single application of the load (stress). Considering this the main object of this article is to present a simple method for estimation of Pf = P(R-"S) and provide justification for that.
Here, consideration will be yiven to the tails and extremes which are important factors for the design of structures.
Some practical problem of engineering will also be included for demonstration.
ON ESTIMATION OF Pf = P(RLS)
In most of the studies concerning the stress-strength model for failure it is assumed that the distribution of S (or of both S and R) will be completely known except possibly for a few unknown parameters and it is desired to obtain -parametric solutions. 
Here "(1)&R(2)" "R(n) and S(l)"S(2)"..."S(m) are "order statistics corresponding to samples of independent observations of sizes n and m respectively. Then the required probability is
If for example, a and b are taken to be the medians of S and R it respectively, then 
If rathl rer 2r than tails we consider whole the data and fit Fob and Pareto distribution to them, then since far this case we have FS(a)=O and FR(b)=I, (7) will reduce to
which is same as (5).
It is worth nathing that if FR(a)=l-FS(b) then
If R is not a random variable but a constant equal to RQ (this assumption is widely used by engineers and Rg refered to as the characteristic value) then
Pf=P(SQQ)=l-FS(RO)
Finally to use the above models to estimate the tail behaviour from sample observations on a variable x it would be necessary to choose a value x0, sayr beyound which data can be used for estimation of the parameters. If this is not known then we may following DuMouchel [I31 take x0 to be the 90th (or 10th) percentile of the sample provided that the size of sample is not small.
An alternative is to use one of the data-analytic techniques described in [24] and increase r step by step. Such a procedure would be analogous to the practice of fitting an nth degree polynomial to a set of data in a regression analysis, and then testing, step by step, whether the degree can be reduced. 1958 1944 19GO 1946 1939 1956 1940 1945 
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